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PREFACE.

!

/
Our Iatest and most vridely used work ou Sp’herical Astronomy is the
Grahalighava written by Ganesh Daivajna in t};\é year 1520 A. D, Bat some
of his Data appear fo be determined in the days
l&glﬂe::':. ks on the Graha of Hipparchns B. C. 150. For instance the
B maximuom of the elliptic inequality of the moon
is assumed in it to be 5°2' which agrees well with that given by Hipparchns,
Bat modern obsevvations have shown that when the sun occupies the moon’s
apogee or periges the maximum amonnts to ag much as 7° 41, The moon’s
place as deduced from the Grahelighava is, therefore, liable to an error
of 23 degrees, aud the occultations of stars times happen 5 or 6 hours
before or after the calculated time.

The orbits of the planets are supposed in it to be cirenlar and not ellip-
tical. This wrony hypothesis is alone apt to produce an error of 7° or §° in
the geocentric places of Mercary and Mars on acconnt of the largeness of
their eccentricittes, The errors in the other elements also, such as the mean
motion, the periholion and the eccentricity, sometimes destroy each other
but often combine together and canse the conjanctions of the plavets to
bappfen several days before or after the calculated time.

My object in writing thus book therefore, is to reform this ofd and

The abject of thes Sook, by-gone state of our astronomical knowledge, to

. raise it to the level of the present day, sud to

farnish my countrymen with » means of caleulating the places and the
phenomenn of the heavenly bodies, with the least possible labour,

Lmuat nnw Splnie b game gt oy cwante ond oy alareaf
Resources and minimizing the labour of compntation. I have

e e J’IQ.M' fased this book on ffe works of ffie eminent
“‘."d"‘.’ astronomers, Leverrier, Hansen, Chhatre, and Newcomb. But the
wids difference between the Earopean and Hinda systems of reckoning time
and my aim at Teducing the labour of the computations to the lowest



2

possiblo amount without the szenifice of accuracy prevented my drawing
mach on them,

All tho argnments 1z Hansen’s Lanar Tables are expressed 1a days
But the nature of our Hinda Calendar being such
Tables of the Moo, as toafford special faciliies for lupar ealenla-
trong, I found 1t expedient to express the arguments 1n ar¢  This fundamen-
tal difference rendered lus tables qmte nnsmited to my purpose and there.
fore T had to construct all my lunar tables de nove  We reckon onr time
not by days but by Zethis which are the times when the moon’s elongation 18
equal to 0° 12° 24° 36° 48° &¢  And s the moon's elongation enters 1nto
the formation of the argnments of most of the larger inequahittes, I have been
able by taking advantage of this circamstance, to groap together 1n « single
table of double entry the effects of the evection, the variation the equation
of the centre and two other lesser inequalities, 2ll of which have for therr
argaments the vanous combinations of the sea's distance from the moon’s
pengeo and the moon's elongation  ( Vade formula at page 84 )

My planetary tables are chiefly prepared from thove of Levermer But
Tables of the Sun Mer ?ere ahgmufl had to follow o conrse quite drfferent
cury, Venus and Hars rom lus, for similar reason : ¢, the nnsmt.
ability of his argnments to my system He has
cxprossed the mean onomaly 1 orc while I had to cxpress the
same 1 days after the manner of Hansen to get nd of the tables of mean
motions By rejecting his argnments I bad to reject s tables al<o 1n the
form 1n which they sre given  Instead of the equation of the centre, I have
calcalated for eqnal intervals of days the true anomaly which when added to
the longitude of the perthelion gives at once the trae heliocentric position
T have slso added the reduction as calealated from the present positions of the
nodes to the troe anomaly, secing that the error ansing from their retro-
grade motion will not amonnt to more than 2 denng the course of the next
two thousand years  Secular changes n the troe anomaly as well o3 1n the
radins vector for 1atervals of one thousand years are also given in the
tables, £0 that there 1s no fear of the tables becoming too rough for distant
dates

My tables of Jopiter and Satarn are based on those of Trof. Kero
Lusxman Chhatre with this differcnce that

Tables of Jupnter, Saturn, whilebe applies the longmequality and the other
Uranue, avd Neptune pertarbations to the Hehocentnie placs calen-
Iated from n mean nndi<farbed anomaly, I have
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It is now necessary to place before the reader the means of estimating
the scenracy of my tables. Of course it is good
for those who may be provided with astrono-
mical instruments to fest the accuracy by direct
observations. But those who may mnot be
g0 fortnnate mast take it on faith. The places of the planets given in the
English Naatical Almanac are admitted to be as accarate as those obtained
from sctoal observation with the finest instraments. I shall sabjoin for the
sake of comparison £wo tables containing side by side the places of the
planets derived both from this book and the Naatical Almanae and will
place along side slzo those available from the Almanac based on the
Grahalighava.

Accuracy and ease.

Table 1.
31st March 1893 at 12 b. 51 m. Greenwich Mean Time.
1st April 1893 at mean Sunrise at Ujjsin C. T.

Heliocentric Latitade. 3{/15T

Heljocentsio Tongigad
Tt _— ufefrAd

Planets.
St by | St | oy
Eak

Mereary o] 101° 200 | 191° 23 [N, £ 46 | K, £ 46
Veans .25, Gl %2 10| 2 10 (8 s 216 | 8. 3 223
Mens cqfden| 491 27 | 91 57 N1 152 K. 1 159
aniter..'-{-;.... 35 28 35 28 |8 1 106 5 1 109
st | 189 81 {N.2 255 | N2 259

21 | 218 19 {N. o 267 | N 0 267

33 70 87 |6 1 3" | 8 -1 329




(i

Table 1T
Geocentrie Longatude Geocentnic Latitade
Plavets -
ool your Gent| S, | Rfaiaa, o st
|
Sun e 23 11° 82 120 14 0° 00 000
Moon 188 82 188 32 180 22 N 1 49 o‘ N 1490
Merewry } 11 97 1 88 15 11 | N 2 470 N 2468
Venus 3 % 2 25 5 411 § 1 283 § 1202
Mars 62 9 | e2 9| 6 | NO 533‘ N 06531
Jupiter | 81 81 31 31 51 28 1 8 o 598 B 0598
Batorn | 189 17 | 180 17 | 193 5 | § 2 420 S 2429
Ursnus | 219 46 | 219 46 N o 253 N 0281
Neptuno | 60 0 | 69 0 51 504 S 1313

The ahove tables are sufficient to show that my tables are as accarate
a3 can be expected in the present state of Hinda Astronomy The case with
winch the results wre armved at con only bo realized by actaslly gomg
through the caleulations  The ase of loganthms 1s not nsisted upon, bat
for the conventence of those who 1 now their use I have 1n erted the Togari-
thms of d for expediting wterpol wm the hel tric tables
aod af recomrse be had to them, the easc will be still greater

This book bas sbsorbed nearly a1l my lesure for npwards of twenty
Commiation and "h! years At first 1t was composedin the Marath
dﬁm!n’:: langnage after the system of Grahalighava aod
had no tables  And consequently the labour of

working oot the rules was so great that I conld not indace even myself to nas
the book 1 therefore resolved to prepare tables to alleviste the tronble Bat
seeing that the Maraths language woald only serve to Iimtt their nsefulness
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to o part of India I finally resolved to write it in Sanskrit in the present
form so that 1t might be of use to every Jydtisha in India.

The mental labour involved in the preparation of a book of this natare
might bo better imagined than described especially when one man alone
has to do everything 1n connection with it z1z. thinking, computing, verify-
ing, transeribing and companng. The labour is heavy enongh to turn
the strongest head or to pull down the most robust constitation. 1. Plana
once remarked to Sir G. B. Airy. “ Quelquefois, Monstenr, ces calenls me
font presque perdre la ttte " and I can assave the reader from my own ex-
pertence that there is not the least exaggeration 1 his remark.

The last but not the least was the difficalty of publishing this book,
my love of astronomy was proof aganst every obstacle in composing the
book. Bat here I was qmte powerless. The scientific natare of the book
precluded the hope of 1ts  becommng attractive to the general readers, To
publish 1t on my own responsibility was to plunge myself in debt. My
duties as n school master prevented any actiity on my part in securing
pecuniary aid.  After the failare of one or two effortsin this direction I
had to content mysclf with the thonght that I had discharged my daty to-
Wards my countrymen by wnting the book. The mannscript then lay five
years with me and appeared doomed to be a prey to the white ants. Dat
at last as if by Divine Will Rao Bahadur Krishnn Rao Ballal Deval
happened to see it.  After being convinced that the book would sapply s
wang felt thronghoat India, he Lindly undertook to arrange for its publica
tion and the present edition js the frmt of lns ceaseless efforts. The public
Justly owe him a debt of gratitade for this act of public nsefalness.

A few words ebout the plan and arrangement followed in this book may
not be ont of place. Itis divided into two parts.
The first part treats of the positions of the
heavenly bodres and thesecond of the phenomena.
Each part is ogain subdivided into Chapters for the fall treatm ent of dif-
ferent subjects, The order of treatment is as follows: first the ralesin
Sanskrit ; then an example to illastrate it and Jastly the tables with their
explanatory notes and the formalee employed in their construction. Tho
sabjects treated of in erch of the Chapters need no mention. The last
chapter treats of the method of converting o Hinda date into its correspond.
ing Christian ane. Woodents and diagrams have been employed to illus-
trate the phenomena and o map of the starsin the zodiac is annexed atthe

end of the book. Tho moep msy be used asa means of learning the

Plan and Arrangement.
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Hindn asterisms and of testing thongh ronghly, the accuracy of the places
of the plonets when other means are unavadlable

The plice where our famoas astronomer Bhdskardcharya Lived and
wrote his mmmortal Siddhunta Siromane m A D 1100 had long been
forgotten, and was wrongly wlentrfied with many conmpectural localities I
therefore thonght it my duty and an honour to the venerable Achdryato
fix the place of lus residence from evidence derived from old nscriptions,
histortcal facts and his very words  The reader will find at the end of tlns

book. that the place was no other than the town of Bid 1n the west of the
Nizam s terntories

It now remuns for me to do the gratefal duty of achnowledging my
thanks to those gentlemen who morally or matenally helped me 1z the
publication of this work

I beg to tender my grateful acknowledgments to the Honble Mr T
Giles, M A, Director of Pablic Instroction Bombay Presidency, for his
Liberal offer to purchase one hundred and twenty five copies of this work

My hearty thanks are also dae to Dr Ramknshna Gopal Bhandarhar

Ph D for lus kindaess 1n reading the book 1o mannseript and for making
valuable suggestions and d

Lastly 1 thank Mr Harnt Narayan Apte Supenntendent of the Anandd-
shrama Press, and the learned Shastrs, for thewr hearty co operation m car-
rying the book through the press

And now I thank the great Disposer of all things that he hLas spared
me to sea the work of my lifo ren lered secure and permanent and hope that
ke will also make 1t accoptable to those for whom 1t 1s 1atended

Bagaltet.
20th November, 1608 } V B RETAKAR
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OPINIONS .

OF E_MINENT PERSONS AND SCHOLARS.

. The calculations of the positions of the sun, moon, and the planets by
Hindoo astronomers of the day prove wrong as the rules followed by them
ate based on a daration of the year wifich 15 jucorrect and on an amount of
the precession of the Equinoxes slightly in excess of the truc oue. They
themselves find, especially, in the cases of Echipses that their calcalations
do not prove correct. Bat they are 80 conservative that no one has hitherto
been able to induce them to get therr rules corrected in the light of the
more acenrate calcalations of European Astronomers. This 15 probably due
to their having no treatise composed in the manner of those with which they
ure familiar, Mr. Venkatesh Bapoj Ketkar has composed two such trea-
tises ; in the smaller one, he gives rules 1z the manner of the old Hirdoo
astronomers, and in the larger he gives Tables to render the calealations
easior. In the olden times the Hindoos recash therr astromomy in accor-
dance with the additional knowledge, they derived from the Greeks, but
in modern times they have not yet availed themselves of the discoveries of
Europeans and hence the positions of the heavenly bodies, given in their
calendars are wrong. The attempt therefore made by Mr. Ketkar to re-

cast the old rules in accordance with the correct Lnowledge we have attained

deserves every encouragement. If his books are printed and published

they will prepare the way for & most desirable improvement in the Hindoo

Calendar. And they cen be printed only if the Educational Deportment

and Princes and Chiefs promise £ purchase a certain pomber of copies.

Pooxa. ‘R.G. BHANDARKER,
30th March 1898. } Professor of Oriental Languages, Decean College.

et

Soon after the publication of Grahalighave abont the year 1520 A.
D. the Strya Siddhints which requires ukn?wledge of Sph.cnml Geo.
metry and Trigonometry mast have fallfn. x'nto comparative disnse.
Ganesh Daivajnys’s treatise sets forth 1 roles for st 1
calcalations requiring only an acqoaintance with the fomr simple rules

of Arithmetic. Tho 8im of Grahalighava was to Lave enpphed very
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smplo rules and as o natural comseqaemce necuracy was sacmficed
to readiness and facility of calcalation  The treatise became popular and
has been 1o use as & text of Hindoo Practical Astronomy  The errors con

sequent on the adoption of such sn elementary work for all practieal pur-
yposes, are not the'only ersors to be found 1 the Hindoo Calendar Newin

struments, and new mathematical methods have disclosed to ns errors i
the computed values of the mottons of the planets, the length of the year,
the total amount of precession and 1ts annual valoe.

The Grahalighava has only added 1ts quota to the errors dae to s 1
perfect knowledge of the heavens It 19 tmportant that 2ll these errors
shonld be expunged from the Hindoo Calendar Shri Shanharicharya of
Sankeshwar 13 saxd to have made one or two attempts to mvite & conference
of notable Hindoo astronomers and pandats, but no good has yet resulted
TInability ard conservatism are two great obstacles s the way of reform
Such attempts at reform as they directly come 1 conflict with the esta
blished religions usage have very often proved falores However there
are directions in which reform may suce¢ed and conservitism will nob
come 1 1ts way  OF all branches of knowledge astronomy 15 perhaps the
only one i which the spnt of conservatism 13 the weakest Two centa-
ies after the Grahalaghava 1t was found that observation did not confirm
the resnlts of calcalations of eclipses  Vishvanith Dovaynya therefore
proposed such changes as brought ecalenl to be in agreement with
observation and these changes were quckly accepted

Mr Kethar's work 18 written m Sanshnt and thus its crculation 18
hikely to extend over the whole of India  In compiling us work Mr het
kar hag teken the help of the Tables of Hansen Loverner, and Newcomb
and 1t gives resalts closely agreerng with the Nautical Almanac ~ QOne 10-
teresting feature of lus tables1s thatall corrections are rendered addiive
the adwankagg of Which Wl b 1udaly revvguned Ty W wio have ve maka
astronomical compntations

When there ate no Tables avalable 1t 15 necessary that thero shonld be
a set of rales which will allow calcalations to be made nd: pendently ot any
trme  To render Mr Ketkar s work acceptable and popalar amrongst Fin
doo astronomers I saggested the insertion of an appendix on the lines of
Grabalighava so that by committing to memory s number of Metrical
canons, & student can compute the planetary positions for humself without
reference to the Tables Now that this addition has been made, 1n the form
of o separate book kalled Ketal+ 1 beleve, Mr. Ketker's work 1s likely to
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snpp}ant the Grahaldghava and T think Mr. Retlnr is to be congratolated
on his having done all that seems necessary for the success of his work.

I hope Mr. Ketkar's work will receive from Princes and Chiefs, from
learned 1:.uen and edueational anthorities all the encouragement and patro-
nage which it really deserves and without which such undertakings seldom

thrive.

Ixvore, R.S. ATHAVALE, M A,
19th April 1898, } Professor of athematics, Holkar; College, Indore.

PRS-

Mr. Venkatesh Bapuji Ketkar, Head Master Anglo-Vernncular
School, Bagalkot, has written 3 book in Sanskrit verse similar to the an-
cient book ealled Grahalighava on Astronomy. His aim is to eliminate
all cumulative errors found in calenlating the positions of the planets ae«
cording to the Grabalighava, When Prof, Chhatre published his sgamr-
2, viz, Tables for the calenlations of the positions of planets the
old Astronomers objected to follow the professor because his tables and
explanations were in the vernacular and not expected to be learned by
heart as is usnal in studying Grahalighava. Mr. Ketkar has come forward
to supply this want and has admirably scceeded in placing before the pub-
Lic an exact sabstatate for Grahslaghavs, with new rales based
on the methods of Naatical Almanac. e bas thos revived as it it
were the popular work and has embodied in lus new work all the sccurate
ble with the best of the astronomical 1nstruments and

fignres now obtainal 1
modern research. This book deserves patronage from all parties. After

the late lamented Mr. Shankar B. Dixit, Mr. Ketlar is the only scholarin
astronomy who 18 trying to improve our old system of Astronomy on this
side of Inda.

It js hoped that the public and even
Mr. Kethar.

Government will encourage

T @. K .APTE,
17th lﬁ:;?i 898. } Execntive Engmeer, Thana,

Alr. Venkatesh Bapn)i Ketkar has wntten & DEW Sanskrit Earana (3
practical work ) on Hinda Astronomy. India has pever seen such & work
ssyet- Inour Hindoo Panchinga { calendar ) tkers are chiefly five angas
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such s the Tothus and others, and the posiions of plancts  Calealation of
these 13 to be made by a Karana It 18 true that old Hindoo worke of such
natare do ewist Bt the positions of planets at o gwven tume, derived from
them are mcotrect to some extent at least Therefore the present Hindoo
Calendar on which all our religions cersmomes depend 1s erroneons  Mr
Ketkor has corrected this error  Particnlarly be has adopted the true
length of the sidereal year and also the correct precession of the eqminoxes
These things and the motrons and the positions of planets are to be denved
from observation carried on for many years and from theee the tables for
calenlations of them should be prepared  In Europe this has been done by
Messrs  Leverrier and Hansen and chefly from therr works the Naatical
Almanacs are prepared in Turope If o Sansknt astronomical work 18 baced
on the works of Leverner and Hansen 1t will be correct Bat these works
are written 1n French they are very large, and good knowledge of higher
AMathematies 1s requured to understand them Besides therr system 18 dif
ferent from ours  So after mastoring them a new work shonld be witten
on the basis of our Hindoo system Such a new work should be compre
hensible to Hindoo ast and astrologers who are 1gnorant
of Loganthm and Trgonometry and it would be better of recourse to
these two 1s dispensed with 1 snch a new work Agun the composer of
this work shonld be thoronghly conversant with old Sansknt astronomucal
works  For such and other difficulties a new work has not yet been pub
lshed m Indin  The late Mr Raghnnathdchdrya of Madras tried for such
awork  but if st was wnitten at all 1t has not come to light Mr Retkar
has devoted his life to the writing of such a work anl I am glad to say that
sar g all difficnlties be has ded 1n his aim If therefore his
work be poblished 1t will be most nsefal to onr country The work has
four parts —

The first part contams the motions and positions of the Sun and Moon
ond the calenlation of Tithis &c  The second part treats of planets therr
mean and trae longitude right ascension longitude of the chief stars of the
Nakshatrus the daily and hehacal nsings of stars and planets &e. The
third treats of the calcnlation of Phenomena such as eclipses occaltations
conjanctions moon s korns &c. while the fourth contains the subjects treated
of 1n the Triprashna of the old Hindoo works such as lagna &c Generally
the suthor gives first the methods of calenlation of o particular thing ee-
condly an example thirdly the tables for these calenlations and lastly therr
explanations  The old Hindoo Karava works do not give explanations
of the methods It 1s the sphere of Hindoo Siddhénta works (theoretwﬂl
woths ) ond thus Mr Rhethar's work 19 1n this respect o Siddhinta work
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too; and Mr. Kethar has sncceeded 1n getting very accurate motions and
posttions of the planets at the same time without increasing the volume of
this work  His tables are such that & common Hindoo Jydtisht ( astromo-
mer and astrologer ) 1gnorant of Loganthms and Tri4onometry can make
calculatrons with their help  The work 1s wntten 1 Sanshrit and also can
be nsed all over Indin. The Ianguage bemng easy, 16 con be used by o com-
mon Hindoo Jydtishi  Bestdes the old Hindoo system of calendar, two new
systems are bemg ntrodnced mto India  Mr Kethar's work has the specal
advantage of being usefal to ether of these three Taling 1nto considera~
tion all these thngy, 1 think, 1t 15 most desirable that Mr. Kethat's work
should get & publication

Pooxa, SHANKAR B DIKSHIT,
$th Apnl, 1898, A teacher in the Poona Tramning College.,

A Kethar's Jotirgamtam 15 the latest and best work :n Sansknt on
practical sstronomy It enables any person of average intelligence and know-
ledge to calcalate the places of San, Moon, and planets, eclipses and astrono-
mucal phenomens with accuracy for any time between 2000 B C and 3000 A,
D.The anthor's prinerpal object 13 to enable Hindoo almanac-makers to arnve
at results as correct as those of modern European astroromers withont any

Lnowledge of the methods of the latter  He has <ncceeded in achieving the
object  For this very reason the book 15 useful to others besides almanac-
makers Stadents of History and Archmology sometimes come across re-
corls of astronomical phenomena for the venification of which they have to
seel, the help of professtonal astronomers The book will enable them to
dispense With such help, as to uwse 1t a knowledge of only the first fonr
roles of amthmetic s necessary  The result will be acenrate as provigion
has been made 1n the tables for changes due to long periods of time., Hepco
the book 1s worth translating into any Euaropean langnage with a few me-
difications  One cannot help noticmg the amount of patient thonght angd
labour that must have been expended 1n the compilation of the work, and
the genmty charactenstic of the born ealenlator and mathematieran by

which facility of calculation has been combined with accuracy of result,

RATVACIRI, M_P KHAREGHAT,
24th Janaoary1899. } District Judge, Ratnagin,
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The almanac-makers of the present doy have to dopend chefly on the
Grahalaghova of Ganesh Duvajyna for astronomeal computations As
some ceuturies have elapsed since the composition of that book, the neces-
sity of 2 work giving more nceurato recalts was long felt  Under sach
circnmstances, the publication of Mr V. B, Ketkars sarasiorag wil
certainly he hatled with delight 1he principal featuro of thrs book 1s that 16
embodies the astrovomcal discoveries made danng the It four centures
with doe re ard to the prneples of Dnropean astronomy , The tables
employed 1n the book exhibnt great ingenmity asthey combine the Hmdoo
and European methods of calealation and are so constructed as to smt both
the S and vy systems of determimng longitades  As the book 1s wnitten
i the Bansknt language, there 1s no donbt 1t will be rexdily  accesstble to
every Pandit and Jydtrshr all over India

RATNAGIRT H G GODBOLE
Roth Jannary 1899 Hend Master, Ratnagir High Sehool

The aam of Mr Kethar's work 1s to correct the Hindu Calendar He
has gone through calenlations snch as do his mdustry the very greatest cre-
it Apart from that I consider that hus lnbo1r has been as patriobic a8 16
1s scientific  Starting from the long gone past, when correct compntations
were regularly made, be has brought as I understand the almanac down
to the present dey and proves that the old Hinda ecalcalations bring about
the same resalts, as are obtained by a different method by western Scien-
tists  He enables the Hindu astronomer and theologian to give s markel
days therr renl meaning, and so far substitutes trath for error For these
reasons I think Mr Ketkar 13 deserving of every support, nnd must receive
help to publish = work, which 1s costly, and cunmot be attractive to the
general public

T A H LLLIOT.

o,

| TR H G UTETE ST TN sqRdRared
T Rt Ruiefmrgaersdy g’dsey | samgaaia-
R TR m g ST R TanS e 7 oa i



7

TARRRTEFEAG WX | NEEARATT SR
QUFHIE FF LFAEISH T7: R TAETAT TR0
et R AETTRE | TSR wrrsie
Fpinl FAmARGEnT 0 o T ¥ SEE W arae -
= FRTET I 79 TSP FaEr s ST am I Ang-
TNFERUAISE TT T-TFAT WU 1| 9 TFUEY AR adr-
Fi¥ o Wiranf w5 wwat By 1 @ SR seheE -
RERERT PUFH FeRrwrEEaE [ ARt 93
& g Teawar Gk W4T 0 A TRNSSTE -
T QR FEAwi ¥ g i ey ww-
Tg TNl A 1R I TEAEER Tt
an: ST T AiN ) apda: 7 IR AR
qmmmmfrm TG Td7 TAFA [ 1T TG
74 TREEIRETIE: [ GEAgaaaayion 0w YT Wy
SETIET Y g FEEERREEeT W e
Tl €A T U9 AT eI AT FORINTEY
T3F Aeotaa—" ArF FErAIrEN N el [999-
& ﬁwﬁmm’n“’a% ARy’ 0 FF | T ATt
“ERER = T TERRT AR YHIST W W gy
& o= "

TMRITY  AEB AT B HOTEINFATLSA LAY 7=
wieef 1ss FiEeT A | A A g0 » i R
aq7 ARIIFAATTA girvﬂﬁm R 0o SRR
ARCTRIARE 7 FISCqTe: I Tagwn: AN o wiemar-
eSS qal gt T I e TR S ARaas Ty

FRE Seernnshy gou AEAT 1 ST THFSITITR-



8

T RE o TR Uy TERE GadT -
QA FouT AT FleF A | gEiETsReTy
PRy SRRl wveRaTe: o o FefRemE SwR-
WAARIEATEF: 1 [GEFaRQAmEaT yrpait fame-
LErbe EitaE T cenca ElEL i i IR EL et
FIE: | T UG ANE RIS R
ofied FEIRERRRFIRAT e Tm: o @aw | [T
AT A FAGTUFA UG G 50 0 A
T 3 FU TWVIERIEHINTET ey 1
gy ‘TeAe FART A TEH 9 i o 5f ) W
AR T MO Y A AT SERT T FEAARE:
TR AT IRANGET T 1 O TS SIFEERG 47 T
at qres TEg ¢ B God 1@ qRagar ey U g -
PRI RER [ g fgsrmietamimely fmg-
54 AFAT FAAT JAT 0 99 qgar SRR wqwAr fREE T
W T AT i R AR e
ST TR e AT QT S FaE ATl
WFERITAREARTAMOAIE (R ase
frar: deeareag: o

~

TERTRTERg
9:1?517._1: 1<
TegR q3%am,



ATT
13
o




